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Purpose To evaluate our experience with 45 patients
with sacrococcygeal teratoma (SCT) in our community
(upper Egypt) over a period of 10 years between 2001
and 2011 and determine the outcome of the management
and recommendations for treatment strategies.
Patients and methods A retrospective study was
conducted at our Pediatric Surgical Unit, Assiut University
Hospital. The medical records were reviewed for age at
presentation, clinical manifestations and investigations,
time of surgical approach, histopathology, recurrences,
bladder and anorectal function, and cosmetic outcome.
Results Forty-five patients with SCT were referred to the
Pediatric Surgical Unit. The time of referral was as follows:
immediately after birth in the case of five patients; during
the first week for 17 patients (four of them died before
surgery because of hemodynamic instability and other
associated congenital anomalies and were excluded from
the study); later in infancy for 22 patients; and at one and
half years of age for one child. The lesion was excised in
the case of 41 patients. Teratomas were of type I (n = 9),
type II (n = 20), type III (n = 11), and type IV (n = 1) (Altman’s
classification). The age of patients at surgery ranged from
2 days to 1.5 years. Histological analysis of results revealed
mature teratoma (n = 27), immature teratoma (n = 9), and
malignant teratoma (n = 5). The coccyx was not removed
in two cases during the early period of the study. The
follow-up period ranged from 3 months to 10 years.
Recurrence occurred in five (12%) cases, wound infection
in four (9.7%), and diarrhea in two (4.8%) cases. The
a-fetoprotein level was high in 35 cases and was normal in
two patients; it decreased after excision. Fetal diagnosis
was made in five cases by means of a prenatal
sonographic scan.
Conclusion Prenatal diagnosis of SCT is very important
and it is recommended to save the baby from obstructed
labor. Early diagnosis allows early surgical intervention and
avoids malignant transformation. The coccyx should be
excised to decrease the risk of recurrence. Skin flap
modification is feasible for large teratomas with healthy
skin. Ann Pediatr Surg 8:45–48 c 2012 Annals of Pediatric
Surgery.
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Introduction
Sacrococcygeal teratomas (SCTs) are the most common
type of germ cell tumors and represent a group of both
benign and malignant tumor [1]. SCTs are diagnosed in
neonates, infants, and children younger than 4 years.
SCTs occur more often in girls than in boys; ratios of 3 : 1
and 4 : 1 have been reported [2]. SCT is seen in one in
every 35 000 live births [3,4]. Their embryological origin
is from pluripotent cells in Hensen’s node of primitive
streak, and they contain components from the three
layers: endoderm, mesoderm, and ectoderm. Their mid-
line distribution can be explained by arrest or aberrant
migration of primordial germ cells [5].
Such pluripotent cells can differentiate into embryonic
(mature and immature teratoma) and extraembryonic
(choriocarcinoma or yolk sac teratoma), with the latter
associated with increased risk for malignant transforma-
tion [6]. Metastatic spread is rare and is found in the
regional and abdominal lymph nodes, liver, lungs, and
very infrequently in the vertebrae and bone marrow. The
most common site for extragonadal teratomas is the
sacral region, followed by the anterior mediastinum,
retroperitoneum, neck, stomach, and vagina [7]. Neonatal
SCT tends to be histologically benign, and patients
have excellent prognosis after appropriate surgical treat-
ment [8].
Following the Gonzalez–Crussi system, SCTs are graded
histologically from 0 to 3. Grade 0 tumors contain only
mature tissue. Grades 1–3 SCTs have an immature com-
ponent, with grade 1 containing rare foci of immature
tissue, grade 2 containing moderate quantities, and grade
3 containing large quantities of immature tissue with or
without malignant yolk sac elements [9].
The recurrence rate after resection varies from 2 to 35%.
This may result from incomplete surgical excision, with
the presence of microscopic residues, nonresection of the
entire coccyx, and/or tumor spillage [1].
In recent years, the practice of performing a routine
prenatal ultrasound scan has led to a significant increase
in the number of SCTs diagnosed in utero [10]. The
newborn with SCT has an excellent prognosis depending
on the ease of surgical resection, timing of diagnosis, and
malignant potential of the tumors [11–13].
The purpose of this study was designed to determine the
different types, clinical presentation, surgical approaches,
and outcome of patients with SCTs treated in our
community.
Patients and methods
A retrospective analysis of medical records and follow-up
visits of neonates, infants, and children presenting with
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SCTs between 2001 and 2011 at our Pediatric Surgery
Unit, Assiut University Hospital, was carried out. Data
on clinical presentation, age at diagnosis, age at surgery,
extent of resection, operative complications, pathology,
hormonal study, recurrences, bladder and anorectal
function, and cosmetic outcome were collected, studied,
and analyzed.
Results
Forty-five children presented with SCT during the study
period. Four out of 45 cases died because of hemody-
namic instability and were excluded from our study.
Thirty-four of 45 patients were female (75.5% female to
24.5% male). Five out of 41 patients (12%) were referred
to us immediately after birth for prenatal diagnosis; three
of them were delivered by cesarean section because of
obstetric or fetal indication. Those five patients were
documented during the recent period of the study.
Seventeen patients were referred at ages ranging from the
third to seventh day after delivery (this variation in age
referral for this group might have been because of
differences in distance between referring centers and
our hospital); four of the 17 cases died before surgery
because of hemodynamic instability and other associated
congenital anomalies and were excluded from the study;
four of the remaining 13 were referred at 3 days of age,
five of 13 at 5 days of age, and four of 13 patients at 7 days
of age. Twenty-two of 41 (53.7%) patients were referred
later in infancy, and one patient at one and a half years
of age. The lesion was excised in 41 patients. The main
presentation was a huge mass as shown in Fig. 1; two of
them (two of 22) were presented with external bleeding,
for which simple suturing of the bleeding site under mask
anesthesia was carried out. Four of 22 cases were
presented with skin atrophy and multiple ulcers. One
patient out of 41 (2.4%) was presented with difficult
micturation, urine retention, and constipation at one and
a half years of age; pelvic sonography revealed a presacral
cystic mass, which was diagnosed as SCT. All patients
were subjected to full physical examination and labora-
tory investigations such as analysis of complete blood
count, prothrombin time and concentration, and a-
fetoprotein (AFP) levels. Diagnosis of all patients was
identified clinically and confirmed radically either by
ultrasonography and/or by computed tomography to
evaluate the pelvic and abdominal extension of the tumor.
According to Altman’s classification, our study had nine
(22%) patients falling under Altman type I, 20 (48.8%)
patients under Altman type II, 11 (27%) patients under
Altman type III, and one (2.4%) patient of Altman type IV.
AFP level was determined for 37 patients; it was found to
be elevated preoperatively in 35 (94.5%) patients and
was normal in two; data on AFP level were deficient for
four patients. AFP estimation was made after 3 and
6 months postoperatively for most cases and/or when
there was a suspicion of recurrence. It was re-elevated in
all recurrent cases.
Surgical intervention was carried out once the baby was
fit for surgery. The time taken before surgery ranged from
1 to 4 days for most cases. All patients were subjected to
endotracheal intubation anesthesia in prone position.
A rectal tube was inserted into the anus to determine the
anorectal anatomy during dissection. Chevron incision
was the most common way to gain access to the tumor in
most cases, and total excision of the tumor was carried
out. Skin flap modification was carried out in four cases
for a large tumor with healthy skin; it showed good
cosmetic results as seen Fig. 2. Regarding coccyx excision,
nine patients (in the early period of the study) did not
have data on coccyx; hence, 30 patients were considered
to have coccygectomy (73%).
No major complications were encountered during dissec-
tion despite the occurrence of bleeding in some cases,
which may have been from middle sacral vessels that
were controlled during the procedure. The rectum was
injured during dissection in one patient and was repaired
immediately but the patient developed discharge from
the wound after recovery; colostomy was performed after
1 week and was reclosed after 2 months.Fig. 1
Large sacrococcygeal teratoma.
Fig. 2
Skin after refashioning and closure.
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Wound infection occurred in five cases; two of them healed
by conservative treatment, whereas the remaining three
patients developed skin sloughing and hence debridement
and refashioning had to be carried out. Two children
developed diarrhea more than 10 times per day without any
obvious cause for a long period of time despite conservative
treatment; their condition improved with time; but we do
not have an explanation for this improvement.
With regard to pathology, 36 of 41 (87.8%) patients pre-
sented with benign disease. Mature teratoma was found in
27 patients (65.8%), immature teratoma in nine (21%),
and endodermal sinus tumors in five (12%) patients.
With regard to recurrence, the total number of recurrences
in our study was five (12%) patients. Three of them were
from the early period of the study, two of three had
undergone coccyx preservation surgery, and the third one
had no data confirming the preservation of the coccyx.
Recurrence was found in two patients (40%) from the
malignant teratoma group, in two patients (7.4%) from
the mature teratoma group, and in one patient (11%) from
the immature teratoma group. The histology of recurrence
was malignant teratoma in three cases, immature teratoma
in one patient, and mature teratoma in one patient from
the immature teratoma group. One of the two cases (with
coccyx preservation) developed a presacral mass after 3
months postoperatively, and his AFP level did not return
to baseline after surgery. Other recurrences developed at
ages ranging from 8 to 18 months.
A second surgical intervention was carried out on three
patients who had no primary malignant lesion or
metastasis. Another two patients received chemotherapy
in the oncology department, and two of them died from
metastatic lesion to the chest and bone.
From medical records and visits, anorectal evaluation
revealed soiling in three patients and gas incontinence in
one patient. Physical therapy was given, and reassurance
was provided to the parents. Urinary incontinence was
present in two children. One patient had weakness of the
lower limbs secondary to sciatic nerve palsy.
The patients who underwent the skin flap procedure had
an appreciable cosmetic scar. Thirteen of 41 patients had
a poor cosmetic scar in the form of an ugly scar in eight
cases and a dog-ear in one or both sides in five cases.
These patients were subjected to refashioning of the skin
on request from parents.
Discussion
SCT is the most common neonatal neoplasm. It is
composed of diverse tissues foreign to the region and is
believed to originate from embryological pluripotent cells
during embryogenesis [14]. Our study confirmed a female
predominance, at a ratio of 3 : 1; which is almost similar to
that noted by Aly et al. [15] (in the delta sector of Egypt)
and was also consistent with that of other published
series [2,3,14]. The preoperative death in four patients
(8.8%), who were excluded from the study, indicates
other associated anomalies that may be incompatible with
life; this number is less than that of Gabra et al.’s
study [16]. In reality, we could determine the main cause
of preoperative death. However, we prefer the explana-
tion given by Hashish et al. [1] that most of the tumor-
related mortalities are due to the hyperdynamic state
caused by the arteriovenous shunting within extremely
vascular tumors, which results in high-output cardiac
failure.
Because our hospital is a tertiary referral center for a large
territory, there was some delay in presentation. In cases of
prenatal diagnosis, the mothers were referred to gyneco-
logical and obstetric departments so that they and their
babies could be cared for better. Our study revealed that
22 of 41 patients were presented late at the age of infancy
or childhood, which might have been because of the
socioeconomic status (came from poor families and/or had
low level of education) of the parents or because of
personal beliefs that an abnormal child should be allowed
to die in peace. However, some cases of SCT may show
no external mass, which could make the diagnosis
difficult, as seen in one case in our current study.
A significant increase in the numbers of prenatally dia-
gnosed cases of SCT was noted in the late period of our
study because of routine ultrasonic scans of pregnant
women, which was in accordance with the results of the
study by Lakhoo [17]. In 2005, Galili and Mogilner
reported that SCT could be detected prenatally by
ultrasound as a caudal mass with or without an intra-
abdominal mass; nevertheless, type IV is sometimes
difficult to diagnose clearly.
Some cases may present with bleeding from the tumor
mass, and this propelled some colleagues such as
Smithers et al. [18] to perform procedures such as damage
control for massive bleeding tumors. In our study, we
merely performed simple suturing under mask anesthesia
for bleeding, and definitive surgery was postponed until
the general condition had been stabilized. A large mass
may present with ulceration of skin; our series had four
cases with multiple ulcers, which might have been due to
late presentation in infancy
Altman et al. [12] in the survey of Surgical Section of the
American Academy of pediatrics classified SCT according
to pelvic extension into type I (46.7%), type II (34.7%),
type III (8.8%), and type IV (9.8%). Our study had nine
(22%) patients of Altman type I, 20 (48.8%) patients of
Altman type II, 11 (27%) patients of Altman type III,
and one (2.4%) patient of Altman type IV. This small
difference may have been because of geographical
distribution because it agrees with the results found in
other studies [4]. The pathological study of our group
revealed more than 87% of benign tumors and agrees with
that of the study by Rescorla et al. [2].
Our study showed increased AFP level preoperatively in
95% of cases, and this concurred with that of other
studies [15]. The level of AFP returned to normal in all of
our patients except one, in which it remained above
normal. The patient developed recurrence within the
first 3 months of surgery. His coccyx had not been
removed in the first operation, and this may have been
the cause of the high level of AFP. The patient was
subjected to a second operation and the coccyx was
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removed, following which the level of AFP decreased to
almost normal after 1 month. This indicates the im-
portance of coccygeal removal. The reevaluation of serum
AFP in all recurrent cases made the significance of using
AFP as an indicator for recurrence.
With regard to the surgical procedure, chevron incision
was carried out in our patients, which has been commonly
used in most studies and has yielded reliable results. In
our study the incision was modified to the skin flap
technique in four cases in which the tumors were large
with healthy skin; this yielded an appreciable cosmetic
scar without dog-ear deformities. Some colleagues devel-
oped another modification [19]. During the early period
of our study, sufficient data were available regarding
coccyx excision in seven cases; data pertaining to the late
period revealed three cases with an intact coccyx. The
three patients and the seven patients in addition to
another three patients developed recurrence (31.7%).
This result highlights the importance of coccyx removal
during surgery even if there is a sensation of complete
separation of the tumor from the coccyx. Recurrence
developed in all malignant varieties of SCTs, in 55% of
immature teratomas, and in 11% of mature teratomas.
Recurrence was mainly found to be malignant on
pathological analysis, except in one case that showed
mature tissue, with the original tumor being immature
teratoma. This agrees with the results reported by
Rescorla et al. [2].
In this study, more than 90% of cases had normal
anorectal functions; four of 41 patients showed soiling
and gas incontinence. However, bladder function in this
study was good with urine incontinence in only two cases;
this result agrees with the study by Bittmann and
Bittmann [20].
The cosmetic results of our study showed 32% of cases
with a poor cosmetic scar and this concurred with that of
other studies; however, with our modification, the
patients had an appreciable scar without dog-ears. The
scar can be refashioned at any time and depends on
parental request.
We recommend early resection of SCT in the first week
of life to decrease the possibility of malignant transforma-
tion of the tumor. However, this can be achieved by
encouraging antenatal care. It is mandatory to excise the
coccyx to decrease the risk of recurrence. We also
recommend the use of skin flap modification to minimize
the poor cosmetic results of conventional incisions.
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